Role for ZAP-70 Signaling in the Differential Effector Functions of Rituximab and Obinutuzumab (GA101) in Chronic Lymphocytic Leukemia B Cells.
Rituximab (RTX) has been the hallmark anti-CD20 mAb for the treatment of B cell neoplasms, including B cell chronic lymphocytic leukemia (B-CLL). Recently, a novel humanized anti-CD20 mAb obinutuzumab (GA101) has been implemented as first-line CLL therapy. Treatment of CLL patients with RTX is associated with CD20 loss via an FcγR-mediated process, trogocytosis. RTX-induced trogocytosis has been characterized as both the means of resistance to therapy, via loss of cell surface target proteins (antigenic modulation), as well as a process that alters B cell phenotype and function. This study investigates the nature and clinical relevance of GA101-mediated trogocytosis. In this study, we demonstrate that GA101 is a more potent mediator of trogocytosis than RTX in vitro in both normal B cells and B-CLL cells. Qualitative differences in the effector function of these anti-CD20 Abs appear specific to B-CLL cells. GA101-mediated CD19 and CD20 trogocytosis from B-CLL cells is associated with its ability to induce homotypic adhesion (HA). The degree of HA varies between CLL patients and positively correlates with the expression of ZAP-70, a BCR-associated kinase. Deregulation of ZAP-70 using tyrosine kinase inhibitors, gefitinib or ibrutinib, diminishes HA formation and trogocytosis by GA101. Taken together, these findings elucidate the differences in trogocytosis and HA formation mediated by anti-CD20 mAbs RTX and GA101, as well as provide a novel link between ZAP-70 expression and these effector functions.